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ABSTRACT : 

The chemical modification of virulent Pasteurella multocida and Pasteurella 
haemolytica strains and preparation of live bacteria vaccines from the modified 
organisms for immunization of bovine, porcine and ovine animal species are disclosed. 
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CLAIMS : 

What is claimed is: 

1. A whole cell vaccine composition comprising a therapeutically effective 
amount of recombinant Pasteurella haemolytica organism comprising an inactivated 
lktC gene, wherein said recombinant Pasteurella haemolytica organism expresses 
inactive leukotoxin, wherein and said inactive leukotoxin comprises 
proleukotoxin. 

2. The vaccine composition of claim 1, further comprising a diluent. 

3. The vaccine of claim 2, further comprising one or more compounds selected 
from the group consisting of excipients and adjuvants. 

4. The vaccine composition of claim 1, wherein said recombinant Pasteurella 
haemolytica comprises an lktC: :cat operon fusion. 

. 5. The vaccine composition of claim 1, wherein said expression of inactive 
leukotoxin is stably maintained. 

6. The vaccine .composition of claim 1, wherein said recombinant Pasteurella 
haemolytica contains an activator for expression of said inactive leukotoxin. 

7. The vaccine composition of claim 6, wherein said activator is AlxA. 

8. The vaccine composition of claim 1, wherein said recombinant Pasteurella 
haemolytica further comprises a strong leukotoxin promoter. 

9. A whole cell composition comprising recombinant Pasteurella haemolytica 
organism comprising an inactivated lktC gene, wherein said recombinant 
Pasteurella haemolytica organism expresses inactive leukotoxin, and wherein said 
inactive leukotoxin comprises proleukotoxin. 

10. The composition of claim 9, further comprising a diluent. 

11. The composition of claim 10, further comprising one or more compounds 
selected from the group consisting of excipients and adjuvants. 
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12. The composition of claim 9, wherein said recombinant Pasteurella haemolytica 
comprises an lktC: :cat operon fusion. 

13. The composition of claim 9, wherein said expression of inactive leukotoxin 
is stably maintained. 

14. The composition of claim 9, wherein said recombinant Pasteurella haemolytica 
contains an activator for expression of said inactive leukotoxin. 

15. The composition of claim 14, wherein said activator is AlxA. 

16. The composition of claim 9, wherein said recombinant Pasteurella haemolytica 
further comprises a strong leukotoxin promoter. 
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ABSTRACT : 

A vaccine for immunizing animals against diseases caused by microorganisms producing 
an osteolytic toxin is disclosed. The vaccine contains a Pasteurella multocida toxin 
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means. The toxin or derivative is encoded by a nucleotide sequence from Pasteurella 
multocida toxin which is inserted in an expression vector capable of replicating ina 
suitable host microorganism in which the sequence may be expressed. 
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New proteins and subunit antigens from P. haemolytica for use in stimulating immunity 
against respiratory diseases such as pneumonia, including shipping fever pneumonia, 
are disclosed. The subunit antigens include immunogenic amino acid sequences of P. 
haemolytica fimbrial protein, P. haemoiytica plasmin receptor protein, and P. 
haemolytica 50K outer membrane protein and P. haemolytica leukotoxin. The antigens 
can be used in a vaccine composition, either alone or in combination. Also disclosed 
are methods of vaccination as well as methods of making the subunit antigens employed 
in the vaccines . 

20 Claims, 21 Drawing figures 
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ABSTRACT : 

A vaccine against Pasteurella comprising a proteinaceous material isolated from 
Pasteurella grown under iron-restricted conditions, but not from Pasteurella grown 
under normal conditions in vitro, which reacts in an immunoblotting test against the 
serum of a convalescent sheep or cow which has recovered from an infection by 
Pasteurella of the same serotype, together with an adjuvant. 
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I Claim: 

1. A vaccine comprising an effective amount of killed whole cells of Pasteurella 
haemolytica grown under iron-restriction conditions in vitro, together with an 
ad j uvant . 

2. The vaccine of claim 1 wherein said killed whole cells are in the form of a 
bacterin. 

3 . The vaccine of claim 1 wherein the said Pasteurella haemolytica is of 
serotype A2 . 

4 . A vaccine comprising an effective mount of killed whole cells of Pasteurella 
multocida grown under iron-restriction conditions in vitro, other than 
conditions of attenuation by repeated passaging, together with an adjuvant. 

5. The vaccine of claim 4 wherein said killed whole cells are in the form of a 
bacterin. 

6. A vaccine comprising an effective mount of killed whole cells of Pasteurella 
piscicida grown under iron-restriction conditions in vitro, together with an 
adjuvant . 

7. The vaccine of claim 6 wherein said killed whole cells are in the form of a 
bacterin. 

8. A vaccine against Pasteurella which comprises an effective amount of a 
proteinaceous material selected from the group consisting of: 

(a) isolated protein which is isolatable from Pasteurella haemolytica grown 
under iron-restriction conditions in vitro but not from said Pasteurella 
haemolytica grown under normal conditions in vitro, which reacts in an 
immunoblotting test against serum of a convalescent animal which has recovered 
from an infection by said Pasteurella haemolytica of the same serotype; and 

(b) killed whole cells of Pasteurella haemolytica grown under iron-restriction 
conditions in vitro; 
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said proteinaceous material being formulated together with an adjuvant. 

9. A vaccine against Pasteurella which comprises an effective mount of a 
proteinaceous material selected from the group consisting of: 

(a) isolated protein which is isolatable from Pasteurella piscicida grown under 
iron-restriction conditions in vitro but not from said Pasteurella piscicida 
grown under normal conditions in vitro, which reacts in an immunoblotting test 
against serum of a convalescent animal which has recovered from an infection by 
said Pasteurella piscicida of the same serotype; and 

(b) killed whole cells of Pasteurella piscicida grown under iron-restriction 
conditions in vitro; 

said proteinaceous material being formulated together with an adjuvant. 

10. A method of prevention or control of pasteurellosis in sheep or cattle, 
which method comprises the step of administering to sheep or cattle a 
prophylactically effective amount of a . proteinaceous material selected from the 
group consisting of 

(a) isolated protein which is isolatable from Pasteurella haemolytica grown 
under iron-restriction conditions in vitro but not from said Pasteurella 
haemolytica grown under normal conditions in vitro, which reacts in an 
immunoblotting test against serum of a convalescent animal which has recovered 
from an infection by said Pasteurella haemolytica of the same serotype ; 

(b) an extract comprising outer membrane proteins of a Pasteurella haemolytica, 
said extract containing a protein which is isolatable from said Pasteurella 
haemolytica grown under iron-restriction conditions in vitro but not from said 
Pasteurella haemolytica grown under normal conditions in vitro, "and which reacts 
in an immunoblotting test against serum of a convalescent animal which has 
recovered from an infection by said Pasteurella haomolytica of the same 
serotype; and 

(c) killed whole cells of a Pasteurella haemolytica grown under iron-restriction 
conditions in vitro. 

11. The method of claim 10 wherein said proteinaceous material is administered 
together with an adjuvant. 

12 . The method of claim 10 wherein said Pasteurella haemolytica is of serotype 
A2 . 

13. A method of prevention or control of pasteurellosis in sheep or cattle, 
which method comprises the step of administering to sheep or cattle a 
prophylactically effective mount of killed whole cells of Pasteurella 
haemolytica grown under iron-restriction conditions in vitro. 

14. A method of prevention or control of pasteurellosis in cattle, which method 
comprises the step of administering to cattle a prophylactically effective 
amount of killed whole cells of Pasteurella multocida grown under 
iron-restriction conditions in vitro other than conditions of attenuation by 
repeated passaging. 

15. A method of prevention or control of pasteurellosis in fish, which method 
comprises administering to fish a prophylactically effective mount of a 
proteinaceous material selected from the group consisting of 

(a) an isolated protein isolatable from Pasteurella piscicida grown under 
iron-restriction conditions in vitro but not from said Pasteurella grown under 
normal conditions in vitro and which resets in an immunoblotting test against 
serum of a convalescent fish which has recovered from an infection by said 
Pasteurella piscicida of the same serotype, and 
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(b) killed whole cells of Pasteurella piscicida grown under iron-restriction 
conditions in vitro. 
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compositions in immuno-detection of both antigens and antibodies in various 
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Live vaccines are provided and methods for preparing the live vaccines for protection 
of a host from a pathogenic microorganism. The vaccines are prepared by introducing 
at least one modification in a gene involved in at least one, normally at least two, 
biosynthetic pathways involving the production of products which are unlikely to be 
found in the disease susceptible host. The modification results in a gene change 
which cannot be repaired by a single step, e.g. polynucleotide deletions and 
inversions. Where the aro gene suffers such a change, the resultant auxotrophic 
mutants require aromatic amino acids, p-aminobenzoic acid and 2 , 3-dihydroxybenzoic 
acid or a highly concentrated source of absorabable iron. The auxotrophic mutations 
have substantially reduced or nonexistent virulence while retaining the desired 
immunogenicity to initiate the immunogenic response. Various techniques can be 
employed for providing the desired change. 

21 Claims, 0 Drawing figures 
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CLAIMS : 

We claim: 



1. A method of inducing immunity to pneumonic pasteurellosis in ruminants, 
comprising the step of: administering a P. haemolytica bacterium to a ruminant, 
wherein the P. haemolytica bacterium (a) expresses no biologically active 
leukotoxin, (b) expresses a form of leukotoxin molecule which is a deletion 
mutant of about 66 kDa which lacks amino acids 34 to 378 and which induces 
antibodies which specifically bind to and neutralize biologically active 
leukotoxin; and (c) contains no foreign DNA, whereby immunity is induced. 

2 . The method of claim 1 wherein the step of administering is via the oral 
route . 

3 . The method of claim 1 wherein the bacterium is top-dressed on the feed of the 
ruminant . 

4. The method of claim 1 wherein the step of administering comprises injecting 
the bacterium subcutaneous ly. 

5. The method of claim 1 wherein the step of administering comprises injecting 
the bacterium intradermally . 

6. The method of claim 1 wherein the step of administering comprises injecting 
the bacterium intramuscularly. 

7. The method of claim 1 wherein the step of administering is via the nose. 

8. A feed for ruminants which comprises a P. haemolytica bacterium to a 
ruminant, wherein the P. haemolytica bacterium (a) expresses no biologically 
active leukotoxin, (b) expresses a form of leukotoxin molecule which is a 
deletion mutant of about 66 kDa which lacks amino acids 34 to 378 and which 
induces antibodies which specifically bind to and neutralize biologically active 
leukotoxin; and (c) contains no foreign DNA, 

9. A vaccine for reducing morbidity in ruminants, comprising: a P. haemolytica 
bacterium (a) expresses no biologically active leukotoxin, (b) expresses a form 
of leukotoxin molecule which is a deletion mutant of about 66 kDa which lacks 
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ABSTRACT : 

Mutants of P. haemolytica provide excellent safety and efficacy when used as vaccines 
in ruminants, for example cattle, sheep, and goats, subject to pneumonic 
pasteurellosis. They can be administered by a variety of routes. Especially preferred 
is the use in animal feeds. The mutants are not reverting and contain no foreign DNA 
and no introduced antibiotic resistance genes. 

9 Claims, 6 Drawing figures 
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CLAIMS : 

We claim: 

1. An isolated and purified P. haemolytica bacterium which: 

a) expresses no biologically active leukotoxin, 

b) expresses a form of leukotoxin molecule which is a deletion mutant of about 
66 kDa which lacks amino acids 34 to 378 and which induces antibodies which 
specifically bind to and neutralize biologically active leukotoxin; and 

c) contains no foreign DNA. 

2. The P. haemolytica bacterium of claim 1 wherein the bacterium is lktC.sup.3 0 

3. P. haemolytica bacterium of claim 1 wherein the leukotoxin operon comprises 
no antibiotic resistance genes. 
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CLAIMS : 



We claim: 



1. A temperature sensitive plasmid which replicates at 30. degree. C. but not at 
40. degree. C. in P. haemolytica and which has an origin of replication of the same 
incompatibility group as the plasmid which has been deposited at the ATCC with 
Accession No. 98895. 

2. The temperature sensitive plasmid of claim 1 which is the plasmid which has been 
deposited at the ATCC with Accession No. 98895. 
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